Summary: A comparison was made between the lecithin/sphingomyelin ratio of amniotic fluid and the amount of phospholipids which could be removed from the amniotic fluid by filtration. We found a good correlation between the two methods. The amount of filter-trapped phospholipids can be determined within one and a half hours compared to three and a half hours for the lecithin/sphingomyelin ratio. It has a higher reproducibility than the lecithin/ Sphingomyelin ratio and can be performed with the aid of a simple filtration apparatus. % 
Introduction
It is well knöwii that the fetal hing produces ptipspholipids which are secreted into the anuiiQtic fluid (1) . The determination of the lecithin/sphingomyeliri ratio of amniotic fluid is based ori this fact and various studies have shöwri thät respiratoiy distress will, in general, not occur if the ratio is greater than 2.0 (2, 3) . there are, however, some objectiöns to the lecithin/ Sphingomyelin test nänaely . · 1) It is a semi-quantitative test which Qaßnot easily be sfandardized (4) (5) (6) (7) (8) ;
2) It is unknown whether the lecithin and Sphingomyelin are solely derived from the fetal lung since amniotic fluid also contains lipoproteins (9) which are probably of maternal origin (10 Thus the specificity of the test, especially in the period when neonatal respiratory distress may occur, (before the 36th week of development), is still a matter of conjecture. There is need for a quantitative method of estimating those phospholipids of amniotic fluid which are produced by the fetal lung. Recently lamellar bodies, the mäjor source of pulmonary surfactant phospholipids were detected by Duck-Chong (l l, 12) in amniptic fluid. These insoluble structures with a diameter of about 2 were isolated by gradient ultracentrifugation and were then quantified by determining their phöspholipid content. Duck-Chong suggested that the amount of lamellar body phöspholipid of amniotic fluid might be an index of fetal lung maturity.
With this in mind we have devised a simpler method of removing lamellar bodies from amniotic fluid namely by filtration through a microporous filter of 0.45 pm pore size. We have determined the amount of phöspho-lipid phosphorus before and after filtration and have correlated the difference to the lecithin/sphingomyelin ratio.
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Material and Method
Amniotic fluid was obtained by amniocentesis at various stages of pregnancy. Immediately after collection, the samples were centrifuged for 10 minutes at 1500 g to remove cells. The supernatant was used for estimating: a) the lecithin/sphingomyelin ratio s described by I.e. (13) . It consists of the following Steps: 5 ml amniotic fluid are mixed with 5 ml methanol and 10 ml Chloroform. The mixture is centrifuged (1500 g for 5 minutes) to separate the layers. 3 ml of the Chloroform layer is evaporated almost to dryness. Then a few drops of cold acetone are added to precipitate dipalmitoyl lecithjn and other acetone-insoluble phospholipids. The precipitate is dissolved in Chloroform and the various phospholipids are separated by thin layer chromatography. The components are stained by spraying the plates with phosphomoiybdic acid and the lecithin/sphingomyelin ratio is then determined densitometrically; b) the total amount of phospholipid phosphorus in the amniotic fluid according to I.e. (14) . For this purpose 2 ml of the chlon> form extract (see above) were evaporated to dryness and the residue was digested with perchloric acid. Quantitation of the organic phosphorus was then done by colorimetry using the reagent of Fiske &. Subbarow, c) the amount of lamellar body phospholipid phosphorus: 3 ml of amniotic ftuid was filtered through ah AMICON model 12 stirred Ultrafiltration cell containing a microporous filter of 0.45 μτη pore size (Amicon, Lexington, Mass. U.S.A.). The cell was placed on a magnetic sturer and was pressurized to 4.5 kg/cm 2 until the fluid had passed the filter. It was then washed under pressure with 3 ml saline. The filtration Step took about 5 minutes and could also be performed by collecting the amniotic fluid in a syringe and passing it through an AMICON "Sterilet" disposable filter of 0.45 μπι pore size. The phospholipid phosphorus content of the filtrate was then estimated in the same way s the total phospholipid phosphorus (14) . The lamellar body phospholipid value was found by subtracting the phospholipid phosphorus content of the filtrate frorn that of the total phospholipid phosphorus of the amniotic fluid before filtration. The ratio, lamellar body phospholipid/total phospholipid, which is independent of amniotic fluid volume, was also c lculated and compared with the lecithin/sphingomyelin ratio. The time needed for the determination of the lecithin/sphingomyelin ratio was about 3 l /2 hours whereas the total phospholipid and lamellar body phospholipid phosphorus determinations could be performed in l Vz hours. For the statistical evaluation, which consisted of calculating the various correlation coefficients, only samples obtained in the "critical" period of gestation (30-36 weeks) were used.
Results
In figures 1,2 and 3 the lamellar body phospholipid content, the total phospholipid phosphorus content arid the lamellar body phospholipid/total phospholipid values of amniotic fluid samples are shown together with their lecithin/sphingomyelin ratios. The coefficient of Variation of the lamellar body phospholipid phosphorus determination was 5% whereas the coefficient of Variation of the lecithin/sphingomyelin determination was 10%. The values equivalent to the critical lecithin/ sphingomyelin ratio of 2.0 were obtained graphically by determining the intersection between the perpendicular line at the lecithin/sphingomyelin ratio = 2.0 and the linear regression line. From there a line parallel to the χ axis was drawn and the point where the line cut the Lecithin/sphingomyelin ratio TPP -total phospholipid phosphorus LP = "lamellar" or filter-trapped phospholipids
Discussion
The technical difficulties which exist in performing the lecithin/sphingomyelin test have restricted its use to those laboratories specialized in the analysis of amniotic fluid. In this study we have described a quantitative determination of the insoluble phospholipids, derived from the lamellar bodies of amniotic fluid, which correlates well with the lecithm/sphingomyelin ratio (r = 0.76; 95% confidence interval: 0.582-0.869). There is a complication, Jiowever, which holds also for the lecithin/ sphingomyelin ratio, namely the (threshold) value depends on the speed at which the amniotic fluid is centrifuged prior to analysis (15, 16) . Optimal conditions of centrif gati n must still be determined before definite critical values can be introduced. The correlation coefficient, calculated from the relationship of total phospholipid phosphorus values versus lecithin/sphingomyelin ratios, (r = 0.48; 95% confidence interval: 0.203-0.686) is much lower than the one between the lamellar body phospholipid values and the lecithin/sphingomyelin ratio (see above). This can be explained by considering that the total phospholipid phosphorus value is a measure of both the lame ar and the n n-lamellar body phospholipids of amniotic fluid, whereas the lamellar body phospholipids arid also the lecithin/sphingomyelin ratio are indices of the fetal hing surfactant activity.
From figure 4 it follows that even before the 3 Ist week of pregnancy some of the phospholipids of amniotic fluid can be removed by filtration. According to Oulton et al. (17) these phospholipids are derived from immature lamellar bodies. Whenever a new technique is compared with an existing one, such s the lecithin/sphingomyelin ratio, the question arises which test will have the highest predictive value for the clinician. In table l the cases are given where there is lack of agreement between the methods. Since pur amniotic fluid samples were obtained at least 48 hours before parturition, this question cannot yet be answered. Furthermore the lecithin/sphingomyelin ratio appears to be less reliable than original!y assumed (18, 19) in diabetes and other fetomaternal diseases. It is to be hoped that in the near future a prospective study will take place in close cooperation with obstetricians and neonatologists to solve this problem.
